Photoinduced cross-linking of star vector for improvement of gene transfer efficiency.
This study aimed to investigate the effect of cross-linking of a cationic nonviral gene carrier on gene expression. As a precursor for photo-cross-linking, a star-shaped, six-branched cationic polymer of poly(N,N-dimethylaminopropylacrylamide) (six-branched star vector, SV), which was previously designed as a gene carrier, was synthesized by iniferter-based living radical polymerization. Upon UV irradiation, the number-average molecular weight (Mn) of the SV increased from ca. 28 kDa to ca. 32 kDa (irradiation time, 180 min) and ca. 46 kDa (240 min) with broadness of the polydispersity due to the coupling reaction between the polymer radicals generated at the terminal ends of each branch of the SVs, resulting in the preparation of cross-linked SVs (CSVs) without the use of any chemical cross-linking agents. Irrespective of cross-linking, all the SVs were able to interact with and condense luciferase-encoding plasmid DNA to yield relatively stable polymer/DNA complexes (polyplexes) of approximate diameter 150 nm with zeta-potential of ca. 20 mV. However, a transfection study using several types of cell lines, HeLa, Hep G2, 293, and COS-1, showed that by cross-linking of SVs the luciferase activity increased drastically. The activity with CSV (Mn=ca. 46 kDa) was increased by at least 1 order of magnitude in the original SV (Mn=ca. 28 kDa), which was several-fold that in the SV with the same molecular weight in all cells. In all SVs, no significant cellular cytotoxicity was observed even at a high charge ratio of 45. The SV-based gene transfection was significantly enhanced by the cross-linking of the SVs.